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SECTION A 

Hydrogen peroxide decomposes into water and oxygen. 

2H^02 -^ 2H2O + O2 

The ■■eaciion is very slow but becomes faster if manganese(IV) oxide ,s .ddcd 
nianganese(IV) oxide does not get used up during the reaction 



tic 



(a) What is the role of the manganese(IV) oxide in th 



is reaction? 



(1) 



(b) The graph shows how the volume of oxygen collected changed with time when 1 ^ ol 
small lumps of manganese(lV) oxide were added to 10 cm^ of hydrogen peroxide 




10 20 30 40 50 60 
Time in seconds 



Sketch on the axes above the results obtained when 

(i) the experiment is repeated using I g of powdered 
Label this sketch A. 



70 



(ii) the same volume of hydrogen peroxide is used but 5 cm^ of 
before the manganese(IV) oxide is added 
Label this sketch B. .. .. . 

(c) Describe a test for oxygen gas. 
Test 



manganese(IV) oxide. 

(2) 
water is added to it 



'2) 



fJ,. -/.if /• J. 



Result 



(2) 
(To till 7 murks) 



Ql 



l.v.tw 

lii;ini. 



llililiililiii 






2. The decomposition of ammonium chioride is a reversible reaclion. 

NH4CI(s) ;^ NH3(g) + HCi(g) .,M-'-/^-. V 

(a) How is this reaction made to go in the forward direction? 



(b) Concentrated hydrochloric acid gives off hydrogen chloride gas. 
Concentrated ammonia solution gives off ammonia gas. 

An experiment is set up. 



. l.o;n L- 



cotton wool 

soaked in concentrated 

hydrochloric acid 




cotton wool 

soaked in concentrated 

ammonia solution 



After a few minutes a white solid forms ins.de the tube. The solid forms vvIk-i 
ammonia gas reacts with hydrogen chioride gas. 



cotton wool 

soaked in concentrated glass 

hydrochloric acid tube 



cotton wool 

soaked in concenirated 

ammonia solution 





white solid 
formed here 



^'' ,'!!,"r l'! r'''' ^' "''■'^'^ '''' ^"™°"'^ ^"d Mrcgen chloride parucles .novc 



inside the tube. 



(1 



(li) What is the white solid that forms inside the tube? 



(1} 



Hili 



iiiiiip- 



'"'':^:it:irss^*- -=-:,;--"->• 






particles move? 



r I • ■ w. 



(iv) The experiment is repeated with a strip of damp 
msideofthetube. ^ 



cotton wool 

soaked in concentrated glass 

hydrochloric acid tube 



(0 




red h'tmus paper placed along th( 



cotton wool 

soaked in concentrated 

ammonia solution 



damp red 
'itmus paper 






! i 



A 



(2) |Q2 
(Total 6 marks) : 



■■'v; r;t' II". If 



^i 



[liililliifiilli((fl(!f( 



J I 



3. The alkenes are a homologous series of unsaturated hydrocarbons. 



■f; 

I hl:in;. ' 



a) (i) Tick two boxes that are correct statements about members of i 
series. 



an honiolo^ous 



They have similar chemical properties 
They have the same displayed formula 
They have the same general fonnula 
They have the same physical properties 



They have the same relative formula 



masses 



What is meant by the term unsaturated? 



(1) 

(b) Alkenes react with bromine water. Ethene is the simplest alkene. - ^ 

starting and finishing colours ofihc 
ic. 

_ Colour at start ..,_ 

Colour at finish ... 



(0 Bromine water is added to ethene. State the 
reaction mixture. 



(2) 



(ii) Complete the equation by drawing the displayed formula of the 



producL 



H H 

\ / 

!r— Br+ C=C -^ 

/ \ 

H H 



(!) 






'iliiiiiillllillillififil 



^'^ IC" ""'°"'^ '"^ '^^^ ^'^ ^^"^^ "-'-^'■- ^--"^ ^^'t different displayed 

isomers that have the molecular formula C,H,. 



formulae. 

Draw the displayed formulae of two 



i..;;ivc 
liliini; 



® 



IL^^ 



f. .' tv: j.i 



•',': n;:'c.'V"' l*-''-Tl-''-' - -•'" '■' 



(2) \Q^ 
(Tot.-il 8 murks) ! 



C-irv.-tli 'lOtijIta^' -t'^'i 



IHIflfiiiiilliiliiffli 



^. Iron is extracted from iron ore in a biast furnace. 



{. 






taj Label ilic diagram oCthe blast furnace. Use only words from the box. bach woixi ni.v 
be used once, more than once or not at all. 



bauxite 
molten iron 



coke, limestone and 



cryolite 
sand 



haematite 

sing 



n 




hot waste gases 



"lol air 



fb) Coke is mainly carbon which burns in the oxygen in the hot air. 
(1) Write a chemical equation for the reaction. 



(3) 



(n) Why is this reaction important in the blast fu 



rnace? 



(I) i 

._i- 



iiiiiiiiiiiiinii 



t'*ii- ^- 



(0 Write a chemical equalion for the reaction. 



(ii) Calcium oxide is a base. It removes sih-con dioxide impurities. Explain how (h. 
calcmm oxide removes the silicon dioxide. 



(2) 



(d) h-on is produced by the reduction of iron(in) oxide. An equation for the reaction ,s 

Fe203 + 3C0 -> 2Fe + SCO, 
Why is this reaction described as the reduction of iron(ni) oxide^ 



(e) Aluminium is another important metal. 

' (0 Unlike iron, aluminium cannot be extracted from i 
Explain why. 



(I) 



ts ore using a blast furnace. 



(I 



*" S'^dSr" "'' °^""™"'™- "'- ' '-"-^y °'^'"--"^ on "'l-h 



Use 

Property 



(2} n-i 

(Total 12 marks) ,' 



! I 



illiilliiiillfiliiiflii 



5. Sodium is a very reactive metal. It floats on water and reacts rapidly with water. 

A small piece of sodium is placed in a trough of water. A reaction takes place ^nd 
hydrogen gas is given off. 

(a) (i) Give two observations, other than the sodium floating, that you could mal<c 
during the reaction. 



(2) 



(ii) Write a word equation for the reaction. 



(i) 

(iii) Universal indicator is added to the water in the trough. State what colour it uirns 
and explain why. 

Colour 



Explanation 



(2) 



(b) A piece of platinum wire is dipped into the solution in the trough and then held in a 
roanng Bunsen flame. The Bunsen flame becomes coloured. 

(i) What colour does the flame become? 



(n) What name is given to this method of identification? 



(1) 



I 

t !" 



f 



I III! 



iiiiillii!! 



(c) A piece of sodium is heated in a Bunsen flame. The sodium catches fire and reacc; 
with the oxygen m the air. The product is sodium oxide. 



/HiJf'/l .1' 



(i) The diagrams show the electron arrangement in an atom of sodium and an mom 
of oxygen. 





Sodium oxide contains ionic bonds. Describe what happens, in tenns of electrons 
when sodium reacts with oxygen. 



Na- 



Na-- 







.2- 



0,- 



o- 



o^^ 



TOTAL FOR SECTION A: 45 MARKS 



(3) 
(ii) Draw circles round the symbols that represent the two ions produced. ■ -- 



i-.l,uik 



05 



(2) 
(Total 12 m:irk.s) | '> i 



llllill!illllliilll!fifillilil!llli!l!illli{|||||[| 
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- SECTION B 

Ci. Many useful substances are produced by the fractional disiiiiation ofcrud 



^-.'} 



e oil. 



(a) Bitumen, fuel oil and gasoline are three fractions obtained from crude oil. There are 
several differences between these fractions. 

Give the name of the fraction that has -~^ \ 

the highest boiling point range * 

molecules with the fewest carbon atoms 

the darkest colour 



(b) Some long-chain hydrocarbons are converted into more useful products by a ch 
process. Name this process and describe how it is carried out. 



(3) 

cmical 



(^ 



(c) Some hydrocarbons, such as methane, are used as fuels. When melhane undevm^c^ 
mcomplete combustion, carbon monoxide is formed. 

(i) Write a chemical equation for this reaction. 



(2) 



(n) Explain why it is dangerous to breathe air containing carbon 



monoxide. 



(2) ' or, 
(Total 10 marks) 



ifliliilliliillflillfllliilliilli^ 



(.0 



V. Th,ee or, he elements in Group 7 of the Periodic Table are chlonne, brom.ne and iod.ne. 
(a) Give the electronic configuration of chlorine. - — : 



blank 



';.VU£. 



(I) 



(b) How many electrons are there in the outer shell of an atom of iodine? 



^'^ thJ'StionT ^''^ ''^'^'''^'" '" ^"™ ^^'''■'^'" ^''"''^'- ^'^' ^'^^"^'^^' 

Br2(g) + H^Cg) -> 2HBr(g) 
Describe the colour change occurring during the reaction. 
Colour change 



(I) 
equation for 



(2) 



(d) Hydrogen bromide and hydrogen chloride have similar chemical properties. 
(0 A sample of hydrogen bromide is dissolved in water. 

A piece ofblue litmus paper is placed in the solution. State with a rci.on ih> 
fmal colour of the litmus paper. ' '^' 



Colour 



Reason 



O'O A sample of hydrogen bromide is dissolved in meihylbenzene. 

A piece of blue l.tmus paper ,s placed in the solution. State wah a re.s 
final colour of the litmus paper. ' 



(2: 



asoM. the 



Colo Ill- 



Reason 



(2) |Q7 

i 

(Total 8 ni;irks) ' 




H. Sugar can be converted into poly(ethene) as follows: 



:c.- ■-■■j 



sugar 


Reaction 1 


ethane! 


Reaction 2 


ethane 


Reaction 3 


polv(eLhene) 






■*- 



(a) (i) State the type of reaction occurring in 
Reaction 1 



'Tt-J^l'' .. 



Reaction 2 



(ii) What type of polymerisation occurs in Reaction 3? 



* ! ' 



(2) 



C^ 



(b) State two conditions used in the conversion of sugar to ethano! in R&a 



(1) 



ction I. 



(c) Write a chemical equation for Reaction 2. 



(d) Draw the displayed formula of ethanol. 



(2) 



(2) 



'^rl ',\r.r }>..-_ /■ ' -r : 



,, .'■■•-•r:" - ''•'' 



,3t^i<f r-.'i' ''"^. "J'"' f ■ 



(I 



14 






liillliill!lfliillil!IISi!llllillfl!llil!ll 



'dj 



^'' nZVu°,'''""^' f, '"''"' """''^"''^^ '""*'"'' '° f^^"^ ^ Poly(eLhene) molecule. | 
U.au .hat par of the structure of a poly(ethene) molecule thai forms from tl.rcc ' 

etnene molecules. 



.1. ' 



I bliink 



I 



(2) 

(0 Nylon is made by a different type of polymerisation. Name this type of polymerisadon 

XcethrnS ' " ''''"'"^ '"" ^'^ ^'^^ '' polymerisation ' se'd to mak^ 



Type of polymerisation 
Description 



(2) \ OS 

; f 

(Total 12 marks) 



n ,1. 



(.1 



! ■ ' I 






■f"., , 



9. A sample of iron contams two isotopes, 
(ci) Whiji are isotopes? 



a: 



(b) (i) Complete the table for the isotopes of iron. 



Atomic 
number 


Mass 
number 


Number of 
protons 


Number of 
neutrons 


Percentage of each 
isotope in sample 






26 


28 


8 


26 56 






92 



Q) 



(ii) Use information from the table to calculate the relative atomic mass oflhe sample 
of iron. Give your answer to one decimal place. 



w.iiii. 



(2) 
(c) Why do the two isotopes of iron have the same chemical properties? 



(d) Iran is a tr 
me 



(I 



^n is a transition metal. State two properties of iron that nre tvpical of (a 
.nals, Dut not ofoiher metals. 



"insilion 



(2) 



lil!fi!lllliliillf!!lil!lllllflllI!((ilJi(iil!(l 






# 



(e) Two reactions involving iron and its compounds are shown in th 



IS sequence: 





Solution A 




Sodium hydroxide 
solution 




Fe 


FeCl: 


Fe(0H)2 




— ~ ^ 



l.cnc 



[ I 



,;;-• .::<ir [n i 



(i) Give the name of 
solution A 



Fe(0H)2 



(2) 



(ii) Complete the chemical equation for the conversion of FeCb to Fe(0H)3. 
^"^^12 + > Fe(0H)2 + 



(2) 



(iii) If Fe(0H)2 is left in air for some time, a reaction occurs and there is a coIo 
change. What type of reaction occurs and what colour change is seen? 



Type of reaction 
' Colour change .., 



S?-' I i''f.i' 



(3) ' 0') 



(Total 17 marks) 



I 1 



iffliijiiijiiiiiiiiiiiiiiiiiii 






10. The reaction used to manufacture ammonia is 

N2(g) + 3H2(g) ;:^ 2NH3(g) ^H = -xkJ/mol 
(a) This reaction can be represented by an energy level diagram. 
Complete the diagram by showing the products of the reaction. 



Energy 



N2(g) + 3H,(g) 



>n? ..v;0 u^ 



ri riO)3 I 



(0 



(b) The table shows the values of some average bond dissociation energies. 



Bond 



Dissociation energy (kj/moi) 



N-N 



944 



H-H 



436 



N-H 



388 



Use the values in the table to calculate the energy change occurring durinc the reaclion 
to manufacture ammonia. 



(3) 



lllilllilfllil!!illiili!!ll(llllll!(llli(i!lllifll 



('@ 



''^ IfA^at " T"""^^" ^^"^ of ammonia the reaction is carried out at a temperature' 
of 4:)0 °C and a pressure of 250 atmospheres P^rauue 

Predict what will happen to the yield of ammonia in the equilibrium mixture if the 
conditions are changed as follows. 



Temperature is increased 
Pressure is decreased 



(2) 



(i) Describe two changes in the movement of gas molecules as a gas liquefies. 



hl;ink 



(2) 



(ii) 



Molecule 



Heat of vaporisation (kj/mol) 



N. 



2.8 



H, 



0.45 



NH3 



23 



Usejhe values in the table to predict which of the three gases wiii be the last 



(1) 



''' "o^rclt'ntr^ ''''''-'' " ^'^^ ''' ''-'^" ^^^-- ^'-trons in 



i i 



:2) I Of 



(Total II marks) I '{ 




1. (a) A soluiion was made by dissolving 1.62 g of hydrogen bromide, HBr, in 250 cm-' oi 






water. 



(i) Calculate the relative formula mass of hydrogen bromide. Use data from th^- 
Periodic Table on page 2. 



(I) 



(ii) Calculate the amount, in moles, of hydrogen bromide in a 1.62 a sa 



nipic. 



^ (lii) Calculate the concentration, in mol dnr\ of the hydrogen bromid 



e solution. 



(iv) Calculate the concentration, in g dm-, of the hydrogen bromide 



I I 



(2) 



solution. 



t f 



i I 



(2) 



I t 



20 






' V- 



(b) Hydrogen bromide solution can be neutralised by adding sodium hydroxide 
solution. 

A 20.0 cm^ sample of a solution of hydrogen bromide had a concentrali( 
0.200 moIdm--\ 

(i) Write a chemical equation for this neutralisation reaction, 



ion ol 



( I ! ) Explain, with reference to protons, why this reaction is described 

reaction. . . 



(1) 



as a neutralisation 



(iii) Calculate the amount, in moles, of hydrogen bromide in 20.0 cm-' of 0.200 moi dm--' 
solution. "" • — 



h 1,1 Ilk 



(2) j 

(ivj Calculate the volume of 0.100 mo! dm"^ sodium hydroxide solution n^ded to [ - 
neutralise this sample of hydrogen bromide solution. -^ j \ 



(V) Suggest the name of aniwJirator (other than litmus), and its colour chanue. that 
could be used to chcr)^ -yy+icn neutralisation was compiete. 



Name of indicator 
Coioui- change 



(3) ; Q 

(To tut 17 marks) i 



TOTAL FOR SI- CnON li: 75 .MARKS 
TOTAL rOR PAI'LR: 120 MARKS 



X 



END 
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